In vivo assessment of focal brain lactate alterations with NMR proton spectroscopy.
Spectral editing techniques and localization of 1H signals were applied to monitor lactate accumulation in a circumscribed region of brain damage. The experiments were performed at 2.35 T (100 MHz) in a 40-cm bore magnet. Following unilateral craniectomy in anesthetized adult cats, a two-turn surface coil was positioned over the dural surface. Proton spectra were obtained before and 1-5 h after production of a cortical cold lesion from three curved shells of brain tissue, each approximately 3 mm thick. The localized spectrum was obtained from each region with and without spectral difference editing for the lactate CH3 protons, but always with the maximum excitation produced by the semiselective binomial pulse centered on the lactate CH3 resonance. Region 1 represented the damaged area, Region 2 was located immediately below Region 1, and Region 3 was immediately below Region 2. Spin-echo magnetic resonance imaging was used to confirm the relationship between the location of the lesion and the regions from which the spectra were obtained. Spectra obtained without lactate editing showed, in addition to the N-acetylaspartate peak, a large lactate peak in Region 1 after production of the cold lesion. In Regions 2 and 3, changes in lactate were more difficult to assess owing to the presence of a lipid peak at a similar frequency that results from incomplete suppression by the spin-echo pulse sequence alone. Spectra acquired using lactate editing did not contain the lipid peak and clearly showed relatively small lactate accumulations in Regions 2 and 3.(ABSTRACT TRUNCATED AT 250 WORDS)